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Introduct ion 
In our preceding work (M. K E D V E S and E M O K E K I R A L Y , 1 9 6 8 ) we treated 
in details the Upper Cretaceous-Palaeogene palaeophytogeographical regions 
separable on the basis of geographical distribution of the angiospermal pollen 
grains. Relying to a larger extent on the spore-pollen data described from the 
Upper Cretaceous and Palaeogene sediments of the various palaeohpytogeo-
graphical regions in North America, we have compliled a stratigraphic table of 
the major sporomorphic types. Comparing this with that of Europe, interest-
ing results have been obtained. Furthermore, we have dealt with the distri-
bution of types considered to be significant from palaeophytogeographical 
point of view. 
In this paper we endeavour to promote the solution of the problem with 
regard to the geographical distribution of the major types of the Aqitilapollc-
nitcs region on a world-wide scale. 
Within the bounds of our limited means we considered all the relevant 
literature. The distribution of the form-species found in literary data is 
represented as genera or sub-genera. This work is raising several nomenclature 
problems. It is not the sole purpose of our work to do a taxonomic revision 
of the forms discussed for the examination material absolutely indispensable 
to carry out this task, is not available to us. Nevertheless, we think right, 
in order to avoid misunderstanding, to enumerate the genera under discussion 
and to mention the respective taxonomic problems. For the very first one we 
have the following suggestion. 
F g e n . : W o d e h o it s e i a S T A N L E Y 1 9 6 1 a . 
S y n . : 1961 SAMOILOVICH. — Kryshtofoviana 
1961 SAMOILOVICH. — Rcgina 
1961 CHLONOVA. — Dcpiexipoltis 
1. W. spinata S T A N L E Y 1 9 6 1 a 
2. W. fimbriata S T A N L E Y 1961a 
3 . W. cahata ( C H L O N . 1 9 6 1 ) C H L O N . 1 9 6 2 
3 /a . W. calvata ( C H L O N . 1961 ) C H L O N . 1962 var. lindensis S A M O I L O -
V I C H 1 9 6 5 
N o t e . — O u r m a n u s c r i p t had been in press, when the publication of STANLEY 1 9 7 0 
(Bull, o f the Georgia A c a d e m y o f Science 2S, 1 — 4 4 ) and that of KRUTZSCH 1 9 7 0 (Pollen 
et Spores 12, 1 0 3 — 1 2 2 ) discussing the similar subject w e r e published, thus w e could not 
use their results in o u r w o r k . 
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4 . W. outlaid ( C H L O N . 1 9 6 1 ) C H L O N . 1 9 6 2 
5 . W . gracile ( S A M O I L O V I C H 1 9 6 1 ) S A M O I L O V I C H 1 9 6 6 
6. W. jacutense ( S A M O I L O V I C H 1961) S A M O I L O V I C H 1966 
7 . W. cirrifer B R A T Z E V A 1 9 6 5 
8 . W . stanleyi S R I V A S T A V A 1 9 6 6 
9 . W. f s p . A ( B R A T Z E V A 1 9 6 5 ) 
1 0 . W . f s p . B ( B R A T Z E V A 1 9 6 5 ) 
Fgen.: Azonia S A M O I L O V I C H 1961 
1 . A. recta ( B O L C H O V I T I N A 1 9 5 9 ) S A M O I L O V I C H 1 9 6 1 
2 . A. fabacea S A M O I L O V I C H 1 9 6 1 
F g e n . : J a c m t i a n a SAMOILOVICH 1 9 6 5 
1 . ]. birsuta S A M O I L O V I C H 1 9 6 5 
Fgen.: Orbic it lapollis C H L O N O V A 1 9 6 1 
1 . O . globosus C H L O N . 1 9 6 1 
2 . O . faber C H L O N . 1 9 6 1 
3 . O. lucidus C H L O N . 1 9 6 1 
4 . C f . O . f s p ( S R I V A S T A V A 1 9 6 6 ) 
Fgen.: Expressipollis C H L O N O V A 1961 
1 . E. ocliferns C H L O N . 1 9 6 1 
2 . E. cybaeus C H L O N . 1 9 6 1 
3 . E. accuratus C H L O N . 1 9 6 1 
4 . E. operosus C H L O N . 1 9 6 1 
5 . £ . barbatiis C H L O N . 1 9 6 1 
6 . E. ambagiosus C H L O N . 1 9 6 1 
As for nomenclature, the greatest problem was raised by genera Aquila-
pollenites R O U S E 1 9 5 7 , Mancicorpus M T C H E D L I S H V I L I 1 9 6 1 , Integricorpus 
M T C H E D L I S H V I L I 1 9 6 1 , Projectoporites M T C H E D L I S H V I L I 1 9 6 1 , Tricerapollis 
C H L O N O V A 1 9 6 1 , Fibulapollis C H L O N O V A 1 9 6 1 , Parviprojectus M T C H E D L I S H V I L I 
1 9 6 1 , Translucentipollis C H L O N O V A 1 9 6 1 . In studying the available literary-
data we consider probable that these genera have a morphological connection 
with one another. Therefore, we suggest to treat the subsequently enumerated 
genera as sub-genera under genus Aquilapollenites. 
It is characteristic of the pollen grains of Aquilapollenites (Aquilapolle-
nites) that the pole-axis and the „equatorial" axis are equal (Fig. 1). The 
Aquilapollenites (Projectoporites) type may easily be derived by the strong 
reduction of projections bearing pores. Consequently, the „equatorial" is sur-
passed by the pole-axis. From this AquilapoHenites (Parviprojectus) results 
whose symmetry is identical with that of the former but the projections bear 
no germinalia whose functions must have been taken over by certain growths 
on the poles. 
In the same way, we can easily derive morphologically the Aquilapolleni-
tes (Mancicorpus) type from the Aquilapollenites (Aquilapollenites). Here, 
the pollen become shorter in the direction of the pole-axis, only at one half. 
From this we may derive Aquilapollenites (Fibulapollis) by which the equato-
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rial axis becomes longer and the typical „aquilapollenites germinalia" cannot 
be recognized. If attention is paid only to the changes in symmetry and the 
germinalia are left out of consideration then the latter pollen type is nearer 
to Aquilapollenites (Aquilapollenites) — and, in that case, the opposite sym-
inetry-change in the morphological series Aquilapollenites (Aquilapollenites) — 
Aquilapollenites (Projectoporites) has taken place. 
/ 








Fig. 1. Morphological series of the various sub-genera of Aquilapollenites. 
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Aquilapollenites (Integricorpus) may be derived, supposedly, from Aqui-
lapollenites (Aquilapollcnites). Neither is it excluded, that it is the result of 
an independent series of development. In regard of its symmetry conditions, 
it is by and large identical with the Aquilapollcnites (Projectoporites) type. 
At any rate, there are instead of the typical „aquilapollenites germinalia" . 
Aquilapollcnites (Tricerapollis) is very interesting from this point of 
view, for as regards the symmetry conditions, it can be derived from Aquila-
pollenites (Mancicorpus) although the pollen is reduced to projections keeping 
the germinalia. 
It is particularly interesting that of the two germinalia one is „Aquila-
pollenites" and other is „Integricorpus" in type. 
The Aquilapollenites (Translucentipollis) type possibly derives from this 
especially when symmetry conditions are concerned. W e must emphasize that 
the germinalia are similar to those of Aquilapollenites (Fibulapollis). 
On the basis of our suggested morphologic series we are led to the con-
clusion that the modern Angiospermatophytic pollen cannot possibly derived 
from either of the pollen grains mentioned. They must have been, therefore, 
the pollen grains of the ancient Angiospermatopbyta that are long extinct . 
The following species may be classified into the provisory sub-genera 
discussed above: 
Aquilapollenites R O U S E 1 9 5 7 (Aquilapollenites) 
1 . A. (A) quadrilobus R O U S E 1 9 5 7 
2 . A. (A) trialatus R O U S E 1 9 5 7 
3 . A. (A) am plus S T A N L E Y 1 9 6 1 C 
4 . A. (A) asper M T C H E D L I S H V I L I 1 9 6 1 
5 . A. (A) attenuatus F U N K H O U S E R 1 9 6 1 
6 . A. (A) crucijormis M T C H E D L I S H V I L I 1 9 6 1 
7 . A. (A) granulatus M T C H F D L I S H V I L I 1 9 6 1 
8 . A. (A) insignis M T C H E D L I S H V I L I 1 9 6 1 
9 . A. (A) latilobus M T C H E D L I S H V I L I 1 9 6 1 
1 0 . A. (A) quadricretae C H L O N O V A 1 9 6 1 
1 1 . A. (A) spinulosus F U N K H O U S E R 1 9 6 1 
1 2 . A. (A) subtilis M T C H E D L I S H V I L I 1 9 6 1 
1 3 . A. (A) unicus C H L O N O V A 1 9 6 1 
1 4 . A. (A) conatus N O R T O N 1 9 6 5 
15. A. (A) minimus J A R D I N É — M A G L O I R E ( B E L S K Y , B O L T E N H A G E N and 
P O T O N I É 1 9 6 5 ) 
1 6 . A. (A) procerus S A M O I L O V I C H 1 9 6 5 
1 7 . A. (A) rombicus S A M O I L O V I C H 1 9 6 5 
Aquilapollenites R O U S F . 1 9 5 7 (Projectoporites M T C H E D L I S H V I L I 1 9 6 1 ) 
1 . A. (P) abscisus C H L O N O V A 1 9 6 1 
2 . A. (P) magnus M T C H E D L I S H V I L I 1 9 6 1 
3 . A. (P) ovalis M T C H E D L I S H V I L I 1 9 6 1 
4 . A. (P) spinulosus M T C H E D I I S C H V I L I 1 9 6 1 
5 . A. (P) amurensis B R A T Z E V A 1 9 6 5 
6 . A. (P) dolium S A M O I L O V I C H 1 9 6 5 
7 . A. (P) reductus N O R T O N 1 9 6 5 
8 . A. (P) funkbouseri S R I V A S T A V A 1 9 6 6 
Fig. 2. Geographica! distribution of the sub-genera of Aquilapollenites. 
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sidered as very significant. On the other hand P. M. J . van HOEKEN-KLINKEN-
B E R G , according to her kind letter notice, has not found any Aquilapollemtes in 
the Upper Cretaceous sediments in Nigeria. Similarly, T. van der HAMMEN re-
ported that this genus is not yet known from the Upper Cretaceous and 
Lower Palaeogene sediments of South America. Therefore its presence in equa-
torial Africa, is a local phenomenon, so far difficult to explain. 
The idea my also present itself that there might have been a connection 
between the Upper Cretaceous florae in Central Siberia and equatorial Wes-
tern Africa. T o answer this question demands further investigations. 
The types of the Aquilapollenites genus are particularly frequent in 
Central Siberia and their distribution is the largest there. It is worth while to 
consider the distribution of the single sub-genera in Siberia; which is as follows: 
Sub-genera L a t i t u d e L o n g i t u d e 
5 2 ° — 1 6 6 ° 4 4 ° — 7 3 ° 
6 6 ° — 1 5 9 ° 4 4 ° - 7 3 ° 
6 4 ° — 1 5 7 ° 4 4 ° — 7 3 ° 
1 0 3 ° — 1 5 8 е 4 8 ° — 7 3 ° 
7 4 ° — 8 7 ° 4 4 , 5 ° — 6 8 ° 
7 0 ° — 1 6 7 ° 4 5 ° — 6 7 , 5 ° 
8 5 ° 4 5 ° — 6 9 ° 









These forms mass particularly in Central Siberia, in the territory between 
latitude 7 0 - 9 0 and longitude 4 4 - 7 0 . As the number of the types is decrasing 
in eastern and south-western directions, the conclusion must be drawn that 
this territory one of the main centres of evolution of ancient Angiosperms in 
the Upper Cretaceous in the northern hemisphere. • » , • . . . 
The other one, the centre of Normapolles, might have been in Middle 
and Western Europe. . . . X T , 
According to this concent the Aquilapollenites producting plants m North 
America have been derived from the Siberian centre by radiation. This is 
supported by the evidence that in North America there is no recent type in 
this group and that this genus is known there primarily from the Upper 
Cretaceous, Maestrichtian and the Lower Palaeocene sediments O n the other 
hand, mainly in Central Siberia, it was found in the lower levels ot the Upper 
Cretaceous, as well. . 
The distribution of sub-genera Aquilapollenites m North America is as 
follows: 
Degree o f 








9 3 ° — 1 2 3 ° 3 4 ° — 5 7 ° 
1 0 2 ° — 1 1 0 ° 4 2 ° — 5 4 ° 
1 1 7 ° 4 3 ° — 5 4 ° 
1 1 5 ° 4 3 ° — 5 4 ° 
1 0 8 ° 4 2 ° — 5 2 ° 
1 0 1 ° 3 8 ° — 4 9 ° 
9 9 ° 3 6 ° — 4 9 ° 
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It must further be noted in connection with the distribution in Siberia 
that toward east from latitude 9 0 ° their southern boundary is somewhat 
strifted towards north. 
In North America and in Siberia the northernmost and southernmost 
presence of the genus, as known so far, is as follows: 
In the two continents a difference of 1 6 ° between the northern and 1 0 ° 
between the southern boundaries can be observed. 
It should be emphasize that these differences may modify when further 
localities were found. W e think, anyway that these results support the earlier 
suppositions concerning the shifting of poles. 
In connection with the other examined genera — Wodchouscia, Azonia, 
Jacutiana, Orbiculapollis, and Expressipollis — further conclusions my be 
drawn: 
For the time being, these genera are unknown from the southern hemi-
Their centre might have been in Siberia, more to the north-east than that 
of Aquilapollenites, most likely in the territory between latitude 100—125 ' 
and longitude 6 0 — 7 2 ° . 
At latitude 6 4 ° , the difference between the southern boundaries of Aqui-
lapollenites and Wodehouseia is 8° in Siberia, and at about at latitude 100 ' 
it is 14° . In this way, in Siberia, advancing in eastern direction, and compared 
to Aquilapollenites, the southern boundary of Wodehouseia and that of the 
genera examined in Fig. 3 is more and more shifted towards north while the 
northern boundaries are approximately the same. The displacement of distri-
bution towards north took place with the genera mentioned above between 
latitude 70— 80° , and in the case of Aquilapollenites between latitude 9 0 — 1 0 0 ° . 
It is interesting and difficult to find an explanation why in the eastern-
most territory of the Soviet Union Wodehouseia and other genera described 
with it are not known, while in North America Wodehouseia could be found 
in several localities, and there are some data about genus Orbiculapollis, too. 
The distribution of Jacutiana is local, for the time being. 
In North America and Siberia, comparing first of all the northernmost 
and southernmost boundaries of Wodehouseia, we can establish that it is 
distributed more southerly in North America than in Siberia, its southern 
boundary reaches almost the southern boundary of the distribution of Aqui-
lapollenites in Siberia. 
Aquilapollenites is distributed in North America 9 ° , in Siberia 8 ° more 
to the south than the Wodehouseia. 
a) Northernmost boundary 
b) Southernmost boundary 
In North America 
5 7 ° 
3 4 ° 
fn Siberia 
7 3 ° 
4 4 ° 
sphere. 
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The data concerning the above are summarized in the following tables: 
Siberian distributions 
Genera Degree of 






6 4 o — 1 1 9 ° 
7 2 ° — 1 1 2 ° 
7 9 ° — 1 0 2 ° 
1 1 6 ° — 1 2 1 ° 
1 1 8 ° — 1 2 4 ° 
5 2 ° — 7 2 ° 
5 4 ° — 7 2 ° 
6 0 ° — 7 2 ° 
6 2 ° — 7 2 ° 
6 2 ° — 7 2 ° 





Lat i tude Longitude 
9 4 ° — 1 1 8 ° 
1 1 4 ° 
4 3 ° — 5 6 ° 
4 9 ° — 5 6 ° 
In summing up, we can establish the following: 
1. On the northern hemisphere we can distinguish two main centres of 
evolution for ancient Angiosperms. Part ly the Middle and Western European 
Normapolles centre, part ly the Central Siberian Aquilapollenites centre. 
2. There are considerable differences between the southern boundaries 
of the Siberian and N o r t h American distributions of genus Aquilapollenites. 
3. In Siberia, advancing eastwards, the distribution of genus Aquilapolle-
nites is somewhat shifted toward the north. 
4. Both in North America and Siberia, the southern boundary of genus 
Wodehouseia is more northerly than that of Aquilapollenites. 
5. In Siberia, the northerly shifting of the southern boundary of genus 
Aquilapollenites. 
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